Abstract-PyDas is a set of Python modules that are used to integrate various components of the SNS DAS system. It enables customized automation of neutron scattering experiments in a rapid and flexible manner. It provides wxPython GUIs for routine experiments as well as IPython command line scripting. Matplotlib and NumPy are used for data presentation and simple analysis.
I. INTRODUCTION
HE neutron is a useful probe of matter as the wavelengths of the so called cold neutrons 1 are on the order of interatomic distances in solids and liquids [1] . It has no charge and therefore it can interact with the atomic nuclei, for example with the proton in hydrogen that is virtually transparent to the X-ray radiation. Moreover, the energies of cold neutrons are on the same order as many excitations found in condensed matter. And finally the neutron possesses a magnetic moment which means that it can interact with the unpaired electrons in magnetic atoms. Using neutrons the scientists can study the properties of such diverse materials as liquid crystals, superconducting ceramics, proteins, plastics, metals, micelles or metallic glass magnets [2] .
The Spallation Neutron Source (SNS) at Oak Ridge National Laboratory, Tennessee is an accelerator-based neutron source that currently holds the Guinness World Record as the world most powerful pulsed spallation neutron source [3] .
A number of devices and controls are required for a successful neutron scattering experiment. Such a set-up, conventionally called a neutron scattering instrument, needs first and foremost a neutron detector to record the scattered neutrons. In most cases gaseous linear position-sensitive tubes or scintillator detectors are used [4] . In addition, each instrument requires neutron beam optics controls (e.g. slits for collimation, choppers for velocity selection), sample environment controls (temperature, pressure, magnetic field, etc.) and motors for mechanical alignment. An example of a real life neutron scattering instrument [5] is shown Fig. 2 . Fig. 1 The overview of the Spallation Neutron Source in Oak Ridge National Laboratory.
Typical neutron experimental technique is called scanning. For example, a scientist chooses a set of temperatures that spans a phase transition in a sample. The experimental procedure then involves collection of a predefined amount of neutron data for each temperature set-point. Real-life experiments involve scanning of multiple variables, e.g. temperature, pressure, neutron polarization, etc. The control computer brings together inform subsystem. It is designed to run a number interact with their partners on remote compu control hardware devices. 
III. PYDAS -PYTHON ENVIRONMENT FO
From the very start it was realized that the system needed a robust and convenient scripti Python [8] was chosen as a scripting language simplicity, elegance, power and ease to write modules. The SNS DAS scripting environmen PyDas. It is designed to not only provide scrip but also the ability to integrate various experim components into a single application.
The general PyDas architecture is shown in memory and Win32 API provide the interface components. Two custom C++ modules (dasm memmap) and Mark Hammond's pywin32 [8] Fig. 4 . Shared e to other DAS mapcq and ] module are at s core PyDas e former provides ers the essential Fig. 4 The PyDas general architecture.
PyDas also uses standard scientifi NumPy [10] , Matplotlib [11] and IP environment is provided by wxPytho layers there are modules that abstrac choppers or temperature controllers) (such as scan, experiment table, run GUI elements. PyDas can be run in two basic mo interface (GUI) and via the comman interface (Fig. 5 
IV. SUMMARY
In summary, we presented the complexities and opportunities of modern neutron scattering experiments and how PyDas helps to automate and integrate SNS Data Acquisition System. The future challenges for PyDas lie in the requirement to support 24 different instruments with high level of customization. We are also currently exploring new Python technologies such as IronPython [14] .
